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THE ‘3P PROJECT’

An overview of the 3P proposal to accelerate innovation and access for new treatment regimensfor TB

WHY THE ‘3P PROJECT’ FOR TUBERCULQOSIS IS NEEDED

Tuberculosis (TB) mainly affects low- and middlee@me countries with 95% of cases occurring thkes.
million people were killed by the disease in 2018 #here were 8.6 million new cases requiring tnesit.
With the advent of new diagnostics like GeneXpk#& tonfirmed numbers of multidrug-resistant (MDR)
TB cases are rising and programmes are unablep® 6,000 patients diagnosed with MDR-TB in 2012
did not receive treatment. And about 80% of thestemated to have MDR-TB are not even diagnosed.

MDR-TB treatment is particularly difficult, becausieis long—two years of treatment including eight
months of daily injections and a total of more tHah600 pills to swallow—and because many of the
medicines used have toxic side effects such asndsafpsychosis and severe nausea. Moreover,dbessu
rate is unacceptably low with only 48% of patiemsng cured, and costs can be very high. For 9¢todfal
cases with extremely drug-resistant TB (XDR-TBatmeent is even longer, more expensive and the ssicce
rate is even lower at only 13%.

The ultimate goal in TB treatment is the developh@mew treatment combinations to effectively,ebaf
quickly and simply treat all forms of TB. In the imediate term there is an urgent need to improve the
treatment for MDR-TB. In order for these new treafincombinations to be developed the status qud mus
be transformed to deliver:

» ahealthy TB drug pipelinewith a number of compounds in all phases of dgraknt

e an increase in investment;the current spending of $627.4 million on all TEIR (vaccines,
diagnostics and treatment) is only 30% of the $ibhiannual funding target outlined in the 2011—
2015 WHO Global Plan. Moreover, investments arereiesing, with the private sector having
reduced its investments by 22.1% in 2012.

» an open collaborative R&D approachthat reduces risks and costs associated with ¢estiritiple
drugs for combination treatments by incentivizimgaarch organizations to share scientific data,
clinical trial results as early as possible andctmduct medically appropriate research on
combinations of compounds.

SUMMARY OF THE ‘3P PROJECT’

The aim of thé3P Project’ is to rapidly deliver affordable, effective newgmaens for TB through an open
collaborative approach to conducting drug develamnand through novel approaches to financing and
coordinating R&D. The 3P Project implements thmechanisms to facilitate the necessary and apatepri
R&D for TB regimens:

* push funding to finance R&D activities upfront (i.erdugh grants)

* pull funding to incentivise R&D activities through theomise of financial rewards on the achievement
of certain R&D objectives (i.e. through milestonees)

» pooling of intellectual property (IP) to ensure open dudleative research and fair licensing for
competitive production of the final products

BACKGROUND: WHY IS TB DRUG R&D FAILING TB PATIENTS?

FOCUS ON DEVELOPMENT OF SINGLE DRUGS, NOT NEW REGIM ENS. In 2012, the first new
TB drug in 50 years received accelerated appravalge in treating MDR-TB, and a second new drug wa
approved in late 2013. TB must be treated with mlgpnation of drugs, but a lack of collaboration and
transparency means that clinical trials to tess¢h&o new drugs in combination in order to enslueg can
be safely combined and then to build a new, bettgimen will not be completed for several yearsnia
organisations working in the area of regimen dgwalent, including TB Alliance, the UK’s Medical
Research Council (MRC), the Open Source Drug Disgowproject (OSDD) and RESIST TB, have
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encountered obstacles in accessing new drug cordpdantesting as part of improved treatment regisne
There is currently no IP licensing mechanism linkedinancial incentives — either grants or prize®
incentivize the collaborative, open research ne¢datimulate regimen-based R&D activities.

INADEQUATE FINANCIAL INCENTIVES FOR COMPANIES. The market for TB regimens is far
less lucrative than for other diseases and is ndabblechronic underinvestment; this translates stbov or
stalled scientific progress, as promising drug datds languish for lack of a business case. Cowiater
developers actually reduced investment in TB dr&fpBRetween 2011 and 2012: Pfizer withdrew from the
TB R&D field entirely, Otsuka decreased its drugcthvery investments, AstraZeneca decreased funding
and slowed clinical trials for its TB drug candielaaZD-5847, and in early 2014 announced that it levou
stop all early-stage research into neglected tedpiiseases, TB and malaria. The lack of markaritives
makes it difficult for research organizations tdegnthe TB R&D field and to take TB drug candidates
through to late-stage clinical research, leavirgnificant gaps in the pipeline: there are no TBgdrin
Phase I clinical development and no late-stageceliprojects to test all-new drug regimens. Maiiyhe
compounds currently in Phase Il and Phase Ill ddero‘repurposed’ compounds that don't represent
investments by commercial developers. With the pttae of PA-824, new drugs are currently being
developed as single products and are not involmedombination trials or new regimen trials untiteaf
receiving regulatory approval.

LACK OF FINANCIAL SUPPORT TO PROGRESS PRECLINICAL C OMPOUNDS. In early-stage
and preclinical research, the majority of TB compaal are being developed by public institutions, Ilsma
companies or product development partnerships (PRR4 it is unclear if they have the necessarytalap
and resources to bring an adequate number of nedupts forward to Phase | trials. For example
preclinical development of the new drug candidd@ #2169 was funded by the European Commission, but
further progression of this potential new chemieatity has stalled as there are no dedicated fgndin
streams available for the next stage of development

Opening up the pipeline to promote collaboration doug combinations and regimen development and
offering incentives to facilitate progression wiklp ensure that preclinical compounds are brofayhtard

to clinical trials. Drug-drug interaction and pdtehbeneficial drug combinations can be discovesedner

if products are tested together at an early stabigh will accelerate the development of new regime

ACCESS AND AFFORDABILITY NOT GUARANTEED: When new TB products come to market, they
may not be affordable or accessible in countriesrelthe disease burden is highest. For exampleyeive
TB drug bedaquiline will cost $900 in low-incomeuadries and $3,000 in middle-income countries f6r a
month regimen, to which the cost of several otlmags will need to be added.

THE 3P PROPOSAL: A JOINT POOLING & FUNDING MECHANIS M TO PROMOTE
INNOVATION AND ACCESS

The ‘3P Project’ (Push, Pull, Pool) proposal creasenew open collaborative framework for regimen
development based on the sharing of data, thergpofi intellectual property and the creation ofeintives

for multiple actors to enter the R&D process inawrtb accelerate development timelines. The prdposa
seeks to leverage as much existing capacity andriés@ in TB as possible to foster greater collation
between researchers and developers. As mentiore@ alinere are several different organisations imgrk
on aspects of TB drug R&D, but without the necessazentives and co-ordination they have not yanbe
able to produce the new regimen required. The 8pgsal does not seek to duplicate or replace thik wfo
these organisations, but rather to create an afgrgy framework to further facilitate this work ttugh the
provision of additional incentives and an openatadrative framework to stimulate progress.

In order to ensure affordability of the final medies, the 3P Project separates (or “de-links”) dbst of
R&D from the price of the resulting treatments. -Ibé&age also paves the way for more rational aoitid
stewardship and negates the need for unnecesséakgting strategies to boost sales.

STEP 1: INCENTIVIZE COLLABORATIVE EARLY-STAGE RESEA RCH: Creativity and novel
approaches are especially important in the earpleases of drug discovery, when potential drug ickatels
are identified. Milestone prizes are particularlglsuited for spurring innovative effort from arde,
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diverse pool of Research Organizations (ROs) whddcbe working anywhere worldwide with a wide
range of scientific approaches. (Note that ROsccautlude academic, public, non-profit, or privédaés,
from small- to large-scale). To facilitate reseamrh combinations of medicines, the project woulé us
relatively small (see chart) milestone prize furgdio reward the licensing of intellectual properights
(IPR) for potential new TB drugs to a patent paotentral component of the open collaborative fraonk-
during the early (‘discovery’) phase of researate(shart). ROs would share all relevant scientifita to
enable collaborative research and avoid costlyidagibn of efforts. Drug candidates for the pooluldbbe
selected by a Technical/Scientific Advisory Comaettusing a Target Product Profile (TPP) as a basis
the evaluation.

STEP 2: FORTIFY AND ACCELERATE PRECLINICAL DEVELOPM ENT: Compounds that have
progressed through the stages of lead optimizapiceglinical and GLP toxicity studies (where théesea
very high attrition rate of compounds) and are yeta enter clinical development (Phase I) would be
candidates for medium (see chart) milestone pri3ash prizes would be used to spur the developient
compounds already in the open collaborative frammkwvaad to attract in new compounds from outsidee Th
milestone prizes would be awarded on the conditian all relevant IPR are licensed to the patet (b

not already) and all research findings openly miigd. For compounds licensed in earlier in the R&D
process, the mechanism would also make availabiea aiscretionary basis, grants to fund further
preclinical research, such as GLP toxicity studies promising compounds (as assessed by a
Technical/Scientific Advisory Committee). Both grarand prizes are offered on the understanding that
different ROs may need different incentives depegdin their access to alternative sources of fugdin

STEP 3: ACCELERATE REGIMEN-BASED CLINICAL DEVELOPME NT: As with Step 2, moving
compounds and regimens through Phase | and I$ ingbtep 3 could be financed through two routdégep
and grants. The project will offer a large (seerphailestone prize for a regimen that meets th® HRAd
successfully completes Phase IIb studies. Altelpna®Os could apply for grant funding to carry &liase |
and Il trials on promising regimens (as assessethéyechnical/Scientific Advisory Committee). Nt
milestone prizes nor grants would be available dioigle drugs, but rather, would be restricted togdr
regimens, unless the specific studies were deereeelseary to demonstrate clear activity or benéfih®
single test drug in the context of regimen develepmif the relevant IP for research and productiad not
yet been licensed to the patent pool, ROs would negrant such licenses and publish or otherwhisees
data in order to receive any milestone prizes ang. To address higher costs, the phase Il paizégrants
would be larger than those in the preclinical aisdalery phases (see chart).

STEP 4: SECURE PUBLIC FINANCING FOR PHASE Il TRIAL S: By the time compounds have

completed Phase Il trials, risk and uncertaintycmesiderably lowered, but costs are exponenttatijer.

At this point, public funds would be allocated thgh grants to pay for Phase Il clinical trials and
submission to stringent drug regulatory agencied high-burden country drug regulatory agencies.
Synergies with existing sources of public fundingdlinical trials would be sought.

STEP 5: ENSURE MULTIPLE SUPPLIERS: Once a regimen receives regulatory approval, the
individual drugs or fixed-dose combinations couédlicensed to one or multiple manufacturers throtngh
pool, allowing competition to lower prices to a tsuisable level. Regimen prices would be determined
independent of the cost of R&D. Given the high namtof patients, the volumes of drugs requiredXsr

TB would potentially be large; therefore, produntizvould benefit from economies of scale. Multiple
manufacturers with proven capacity to produce tgaksured drugs (stringent regulatory authority
(SRA)/WHO Pre-Qualification) and deliver them itimely manner (whether originator companies, generi
companies, local producers, or other) would beldédgor licenses to manufacture. For DR-TB, if woles
are small, production could be carried out by jose or two of the handful of existing DR-TB drug
manufacturers that have received SRA/WHO Pre-Qaatibn. If DR-TB drug volumes increase with
improved access to diagnostics, as is hoped, aac#dn TB regimen is eventually developed, producti
could eventually transition to a larger number ahpeting producers.



LICENSING: a central feature of this proposal is to incenévilze pooling of the relevant IP at the earliest
stages to ensure that open, collaborative appreachR&D are facilitated, and to ensure that théolPthe
final product(s) is made widely available to ensatpiitable access. At each stage where grant oe pri
funding is made available, a condition of receivingding will be to license any existing IP on agtt
compound into the patent pool. Thus, the size ef dnant or prize funding will have to be carefully
calibrated to ensure that it serves as a real tiveefor IP holders to participate in the patenblp&here
such incentives are not sufficient, royalty-beariicgnses could be negotiated between the patesitgoal
the IP holder(s). These licenses will enable atgrésted RO to engage in a wide area of researdiding
the ability to investigate the compound in comhboratwith other compounds. In turn, as a condition f
taking a license, the RO will be contractually gbli to publish the results of its research. Moreote
licenses in the patent pool will stipulate that &mgher IP (including know-how) that is generateda result
of a RO's participation in the patent pool willlmensed back into the pool on similar terms anaddtons.
Thus, once a regimen is successfully developedappdoved, all the necessary IP will already havenbe
licensed in the patent pool. This IP would themizele available for out-licensing to interested qualified
licensees that can manufacture affordable, quassured products.

FINANCING: The total estimated cost of the project ranges f&&® million to $250 million. The low
figure represents the estimated R&D cost for amegi composed of four novel drugs taken from the
discovery phase through to proof of concept (cotigrieof Phase lIb), or how much it costs to pushdfu
the entire process. However, the attractivenesa &inding mechanism that only reimburses costs is
debatable; therefore, the higher figure triples R&d3ts to provide a more compelling incentive. Tihal
figure would need to be validated through a phaoeacnomic analysis taking into account the public
health value of the regimen. None of the estimatelside the cost of Phase Il regimen trials. As Bhase

Il trials are substantially “de-risked” in thiss® Phase Il should be grant-funded, likely thfoegisting
sources, such as the European & Developing Cosn@lmical Trials Partnership (EDCTP). Financing is
anticipated to be provided by a consortium of pulaind private funders, including governments of TB-
endemic countries. Given the current shortfall B R&D funding, it is critical that such funding be
addition to or via leveraging of current funding.

Schematic representation of the proposed mechanism including prizes, grants and patent pooling:
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VIRTUAL ORGANISATIONAL STRUCTURE:

The 3P project could be established as a virtuaicstre with the four key project elements housed
separately or in combination within the existing RE&D architecture.

The four key elements of the virtual structure Hredr respective roles are:
1. A Scientific/Technical Advisory Committee (STAC)

= agrees the TPPs and TRPs (Target Product and Regiréles), including confirming the
use of existing profiles where appropriate

» sets TB drug regimen R&D priorities
2. Incentive Management Body covering financing & distement

= manages donor contributions

= determines the size of the incentives (grants aizé$) to be awarded

* manages grant and prize disbursement

» s linked formally to the STAC to ensure incentifeow agreed priorities
3. Open Collaborative Platform

= provides a portal for potential collaborators teess information on which compounds are
available

» facilitates the open publication and sharing ofredlearch findings within the collaborative
framework

» is the public face of the 3P project; it may bet pdror actively collaborate with existing
entities in the TB R&D landscape

4. Patent Pooling Mechanism
= manages all IP licensing to ensure R&D can takeepila an enabling environment

» facilitates manufacturing of affordable, qualitysaseed new regimens, fixed dose
combinations and appropriate formulations throughlicensing.

Schematic representation of the organisational structure:
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The STAC would ideally be hosted by the New TB Brigorking Group within the WHO TB Department,
as this is the norm setting agency for healthhdigd be linked formally to the incentive managetisody

so that the awarding of financial incentives foliotine guidance of the STAC. The incentive managemen
body and open collaborative platform could potdigtiae hosted together by an existing institutisracew
body in partnership with other entities involved fumding and shaping TB R&D. The patent pooling
mechanism could be hosted by the Medicines Patawif But this would require a change in mandateesi

its scope is currently limited to HIV.

GOVERNANCE: A governance board will be established to overbedricentive management body and
open collaborative platform. Members of the boailtlinclude key stakeholders such as those contirigu
financially to the project; countries with a higbrtden of TB and civil society representatives fraffected
communities such as patient groups and healthvearieers. The STAC and patent pooling mechanismis wil
likely have existing governance structures in pladech the project’s governance board will estdblis
formal links to.

CONCLUSION
The 3P Project proposal offers benefits over thieeoti TB drug R&D framework by:

* Reducing duplication of research efforts, thereiyirg time and money

* Reducing the risks associated with developing giaiecombinations early in the R&D process

» Accelerating the development of all-new drug regise

* Reducing the risk of resistance to new compoundsnisyring their use as part of regimens

» Coordinating disparate sources of funding and figkiinancial rewards to an obligation to share
scientific and clinical data and IPR

» Separating (‘de-linking’) R&D costs from the finalice of the new TB combination regimen
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